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Background: Internet-based Smoking Cessation Interventions could help pregnant women quit smoking,
especially thosewhodonotwish to, or cannot, access face-to-face or telephone support. This study aimed
to preliminarily evaluate the effectiveness and usage of a fully automated smoking cessation website
targeted to pregnancy, ‘MumsQuit’, and obtain an initial effect-size estimate for a full scale trial.
Methods: We recruited 200 UK-based pregnant adult smokers online to a two-arm double-blind pilot
RCT assessing the effectiveness of MumsQuit compared with an information-only website. MumsQuit
was adapted froma generic internet smoking cessation intervention, ‘StopAdvisor’. The primary outcome
was self-reported continuous 4-week abstinence assessed at 8weeks post-baseline. Secondary outcomes
were automatically collected data on intervention usage.
Results: Participants smoked 15 cigarettes per day on average, 73% were in the ﬁrst trimester of their
pregnancy, 48% were from lower socioeconomic backgrounds, and 43% had never used evidence-based
cessation support. The point estimate of odds ratio for the primary outcome was 1.5 (95% CI =0.8–2.9;
28% vs. 21%). Comparedwith control participants, those in theMumsQuit group logged inmore often (3.5
vs. 1.3, p<0.001), viewed more pages (67.4 vs. 5.7, p<0.001) and spent more time browsing the website
(21.3min vs. 1.0min, p<0.001).
Conclusions: MumsQuit is an engaging and potentially helpful form of support for pregnant women who
seek cessation support online, and merits further development and evaluation in a full-scale RCT.
© 2014 Aleksandra Herbec. Published by Elsevier Ireland Ltd. All rights reserved.. Introduction
Smoking in pregnancy is damaging to fetal and maternal health
Einarson and Riordan, 2009; Hackshaw et al., 2011). In countries
uch as the UK and US it is estimated that between 10% and 20%
f pregnant women smoke throughout the pregnancy (Health and
ocial Care Information Centre, 2012; Jones et al., 2012; Tong et al.,
013). Prevalence is higher among younger women and those
rom lower socio-economic status (SES; Graham et al., 2010). Most
 Supplementary material can be found by accessing the online version of this
aper. See Appendix A for more details.
∗ Corresponding author at: Health Behaviour Research Centre, Rm 215, Research
epartment of Epidemiology and Public Health, University College London, 1-19
orrington Place, London WC1E 7H, UK. Tel.: +44 020 7679 1720;
ax: +44 020 7679 8354.
E-mail address: aaherbec@gmail.com (A. Herbec).
ttp://dx.doi.org/10.1016/j.drugalcdep.2014.04.010
376-8716/© 2014 Aleksandra Herbec. Published by Elsevier Ireland Ltd. All rights reservpregnant smokers report that theywant toquit (Ussher et al., 2004),
but only approximately half succeed in stopping before giving birth
(Health and Social Care Information Centre, 2012).
Face to face behavioral support aids smoking cessation in preg-
nancy (Chamberlain et al., 2013). In the UK it is mainly offered
through National Health Services (NHS) Stop Smoking Services,
which include dedicated services for pregnant women. These are
universally available and free at the point of access, and 47% of
pregnant attendees who set a quit date with the services achieve
4-week biochemically veriﬁed abstinence (Health and Social Care
Information Centre, 2013). However, the uptake of face-to-face
cessation support remains as low as 5% among pregnant smok-
ers (Jones et al., 2012). A number of barriers reported by pregnant
women may contribute to this, including limited service avail-
ability, time constrains (Ussher et al., 2006), as well as negative
expectations and fear of stigmatization and disappointment in case
of failure (Bryce et al., 2009).
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More traditional forms of self-help cessation aids, such as book-
ets or text-messaging, may be acceptable for pregnant smokers
Naughton et al., 2013;Ussher et al., 2004), but the evidence of their
ffectiveness is inconsistent (Naughton et al., 2012, 2008; Pollak
t al., 2013).Moreover, thevastmajorityofUKquit attempts remain
ompletely unaided (Raupach et al., 2013). There is therefore aneed
odevelopnewandcomplementarymethodsofdeliveringeffective
vidence-based cessation support for pregnant smokers.
The internet offers the prospect of attractive and highly
ost-effective means of delivering behavioral cessation support,
articularly in countries such as England, where 70% of smokers in
he general population have access to internet (Brown et al., 2013).
nternet-based smoking cessation interventionsmaybe suitable for
regnant smokers, as they can offer non-judgmental and ﬂexible
ssistance that is valued by pregnant women (Butterworth et al.,
013), and additionally one that does not require them to engage
ith smoking cessation services or health professionals face-to-
ace (Tombor et al, 2014). Online interventions can also offer readily
vailable treatment, as well as close and ongoing monitoring of
ehavior and progress that may be especially helpful in smok-
ng cessation treatment for pregnant women (Heil et al., 2009).
inally, smoking cessation websites can also deliver more com-
rehensive, tailored and interactive support than other forms of
elf-help, which in turn can increase their relevance (Te Poel et al.,
009) and effectiveness compared with booklets or e-mail-based
nterventions (Shahab and McEwen, 2009).
To the best of our knowledge no studies have been published
n smoking cessation websites that were speciﬁcally designed for
regnant smokers, and we lack data on usage and potential effec-
iveness of such intervention in this population of smokers. We
imed to address this gap by evaluating a novel online intervention
argeted toquitting smoking inpregnancy (‘MumsQuit’),whichwas
dapted from ‘StopAdvisor’, a generic website for adult smokers (a
etailed description of the intervention ﬂow see Brown et al., 2012;
ichie et al., 2012). The development of StopAdvisor was informed
y 19 theoretical propositions identiﬁed from the PRIME theory of
otivation and addiction (West and Brown, 2013), 33 evidence- or
heory-based behavior change techniques, 26 web-design princi-
les and nine principles from user-testing with lower SES smokers
Michie et al., 2012).
The overarching theme of both StopAdvisor and MumsQuit is
o emulate sessions with an NHS smoking cessation expert who
rovides ongoing support, offers a structured quit plan and person-
lizes the advice for the users. This is achieved through interactive
enus that allowparticipants to explore answers to commonques-
ions, facts, videos and testimonials of ex-smokers on smoking,
essation and addiction; multimedia features supporting cravings
e.g., relaxing music and meditation exercises); as well as tunneled
essions, which direct the users through a series of pages over
hich they have little navigational control. The use of a tunneled
rchitecture allows the website to systematically gather informa-
ion while simulating a dialog with a ‘StopAdvisor’ who provides
ailored feedback and advice relating to quit date, smoking status,
se of medication, current cravings levels, conﬁdence in quitting,
nd anticipated stressful or social situations.
The adaptation of MumsQuit to pregnancy was limited to
hanges in the design (e.g., inclusion of imagery appealing to the
dentities of a pregnant ex-smokers) and adjustment of some of
he content (e.g., adjustment of information on cessation medi-
ation use in pregnancy) to focus on pregnancy. Although these
hanges are minimal, research shows that targeting of interven-
ions to shared characteristics of user groups can increase their
elevance and reach (Kreuter and Skinner, 2000; Strecher, 1999).
uch targeting has been previously successfully used in self-help
moking cessation treatments for adolescents (Meis et al., 2002),
lderly (Rimer et al., 1994), and ethnic minorities (Swartz et al.,pendence 140 (2014) 130–136 131
2006; Windsor et al., 1985). Moreover, research on development
of other health interventions targeted to pregnancy, such as for
management of diabetes, were shown to be positively received by
pregnant women (Adolfsson and Jansson, 2012; Lie et al., 2013).
Therefore, offering a targeted to pregnancy version of an internet-
based smoking cessation interventionmight be crucial for engaging
this population in use of evidence-based support with quitting.
In line with the Medical Research Council recommendations on
development and evaluation of complex interventions (Craig et al.,
2008), the present study aimed to obtain a preliminary indication
of the likely effectiveness of MumsQuit relative to an information-
onlywebsite and toobtain informationonusagepatterns that could
inform development of a version that would be suitable for evalu-
ation in a full-scale randomized controlled trial (RCT).
2. Methods
2.1. Design
Participants were recruited to a two-arm double-blind pilot RCT. We compared
the effectiveness of a fully automated ‘MumsQuit’ interventionwith an information-
only control website at 8 weeks follow-up. Each condition was delivered online
with no face-to-face contact. The study was approved by the UCL Research Ethics
Committee (3556/002).
2.2. Participants
We aimed to recruit 200 participants. This was a pragmatic choice based on
expected recruitment rate (Park et al., 2007; Pollak et al., 2013) and the aim of
establishing a point estimate of effect size that could be used when designing a full-
scale trial. This sample size had 42% power to detect a difference in success rates
of 25% in the active condition vs. 15% in the control, which is the estimated 4-week
quit rate from unaided quitting in the general population (25). The rate of 25% was
based on the pilot study of StopAdvisor (Brown et al., 2012).
Recruitment was conducted between March, 2012 and October, 2013 through
an online advertisement placed on NHS Smokefree website devoted to smoking
cessation in pregnancy, as well as discussion forums and websites for UK pregnant
women. The recruitment materials emphasized that the trial was of a new inter-
vention developed at University College London, UK, and which was targeted to
pregnancy and did not involve face-to-face contact. Inclusion criteria for the trial
were: having internet access, being female, pregnant, aged 18 or more, UK-based,
smoking daily, willing to make a serious quit attempt, and use a stop-smoking
website which sends email reminders, as well as agree to be followed up over the
telephone at 2 months, and provide informed consent. Participants were not com-
pensated for participation in the study, nor for completing follow-up assessments.
2.3. Measurements
We collected the following data on characteristics of participants at baseline
(presented inTable1): pregnancy trimester (ﬁrst, second, third); socio-demographic
characteristics (age; marital status; having children already, ethnicity, education
level and current educational status); socioeconomic status (SES), with ‘lower’ iden-
tiﬁed as those in long-termemployment, orworking inmanual and routine settings;
smoking characteristics (cigarettes smoked per day, age of smoking initiation, nico-
tine dependence measured by the Heaviness of Smoking Index (HSI) (Kozlowski
et al., 1994)), and the Fagerström Test for Nicotine Dependence (Heatherton et al.,
1991), time spent with urges to smoke and their strength in the past 24h (Ussher
et al., 2013), as well as conﬁdence in quitting (on a scale from 1 to 7); Mood and
physical symptoms scale (MPSS; West and Hajek, 2004); and ﬁnally, history of quit
attempts (cessation support accessedpreviously, lengthof the longest quit attempt).
We also automatically collected data on the initial level of engagement with the
study website (number of recruitment pages viewed and time spent on the website
before providing consent).
The primary outcome was self-reported 4-week continuous abstinence at 8-
week follow-up. Secondary outcomes included automatically collected data on
quantiﬁable website usage (number of log ins, number of pages viewed, and time
spent browsing the website), excluding the recruitment period.
2.4. Intervention
MumsQuit offers an interactive, personalized, and structured quit plan that
emulates the support from an expert smoking cessation advisor from NHS Stop
Smoking Services. The intervention delivers 33 evidence- or theory-based behavior
change techniques (for details on StopAdvisor see Brown et al., 2012; Michie et al.,
2012, 2013) and provides up to 4 weeks of pre-quit date support and up to 4 weeks
of post-quit date support, with e-mail reminders sent to notify users when new
intervention sessions are being released.
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Table 1
Characteristics of the study participants.
Characteristics MumsQuit (N=99) Brief-advice control website (N=101) Total (N=200)
Age in years, mean (SD) 27.6 (6.0) 28.1 (5.8) 27.8 (5.9)
Trimester
1st trimester, % (N) 76.8 (76) 68.3 (69) 72.5 (145)
2nd trimester, % (N) 15.2 (15) 22.8 (23) 19.0 (38)
3rd trimester, % (N) 8.1 (8) 8.9 (9) 8.5 (17)
Married, % (N) 75.8 (75) 77.2 (78) 76.5 (153)
Children, % (N) 40.4 (40) 42.6 (43) 41.5 (83)
White ethnicity, % (N) 93.9 (93) 91.1 (92) 92.5 (185)
Currently in full-time education, % (N) 3.0 (3) 5.0 (5) 4.0 (8)
Had post-16 educational qualiﬁcations, % (N) 56.6 (56) 62.4 (63) 59.5 (119)
‘Lower’ SESb, % (N) 54.5 (54) 41.6 (42) 48.0 (96)
Cigarettes per day, mean (SD) 14.6 (5.2) 14.7 (7.8) 14.7 (6.6)
Age of smoking initiationa, mean (SD) 15.6 (2.8) 16.1 (2.6) 15.9 (2.7)
Never previously used support in quit attempt, % (N) 42.4 (42) 43.6 (44) 43.0 (86)
Quit attempt in previous year, % (N) 62.6 (62) 54.5 (55) 41.5 (83)
Conﬁdence in stopping (1–7), mean (SD) 4.7 (1.8) 4.6 (1.6) 4.7 (1.7)
Never stopped for more than a week, % (N) 49.5 (49) 55.4 (56) 47.5 (95)
Smoking within 5min of waking, % (N) 40.4 (73) 32.7 (33) 36.5 (73)
HSI (range: 0–6)b, mean (SD) 2.7 (1.4) 2.7 (1.4) 2.8 (1.2)
FTND (range: 0–10)c, mean (SD) 4.6 (1.7) 4.3 (1.6) 4.4 (1.6)
Time with urges (range: 0–5), mean (SD) 3.0 (1.0) 3.0 (1.1) 3.0 (1.0)
Strength with urges (range: 0–5), mean (SD) 3.2 (0.9) 3.2 (1.1) 3.2 (0.9)
MPSS-mood subscale (0–4)d, mean (SD) 2.7 (0.9) 2.7 (0.8) 2.7 (0.9)
Time (min) to complete online recruitment, mean (SD) 9.3 (4.9) 9.9 (85.6) 9.6 (5.2)
Pages viewed to complete online recruitment, mean (SD) 19.3 (1.7) 19.3 (1.4) 19.3 (1.5)
a Data on age of smoking initiation were missing for 1 participant in the control condition.
b Heaviness of smoking index [27].
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d This scale is the mean of responses to ﬁve separate questions on: depressed, irr
The development ofMumsQuit involved the following speciﬁc adaptation of the
ontent and design of StopAdvisor to pregnancy: removing Varenicline and Bupro-
ion as medication options; qualifying advice on Nicotine Replacement Therapy;
dding information about risks of maternal smoking to the fetus and beneﬁts of
uitting in pregnancy; adding imagery appealing to the identities of an ex-smoking
regnantwomen and amother, and replacing an avatar of ‘generic’ female cessation
dvisor in StopAdvisor with one resembling a female midwife or a doctor.
The control condition involved a one-page static, non-personalizedwebsite that
rovided brief standard advice for users. The content of the control website was
ased on a widely used manual for smoking cessation support for practitioners
McEwen et al., 2008). Both MumsQuit and the control website were developed
sing a free and open-source software, LifeGuide (Hare et al., 2009), which was
peciﬁcally created to help researchers develop and evaluate Internet-based behav-
or change interventions. No changes were made to MumsQuit or the control
ondition during the trial. For screenshots of MumsQuit and the control website see
upplementary Materials.1 Flowcharts of the intervention structure are published
lsewhere (Michie et al., 2013).
.5. Procedures
Recruitment was conducted online, and participants were contacted by the
esearch team only at follow-up. Before providing consent, participants read the
tudy information pages that outlined the procedures, inclusion criteria, and they
ere encouraged to contact the authors in case of any questions or comments. After
roviding consent, participants completed the baseline assessment, which included
he provision of their contact details. After this, they were randomized by the com-
uter to receive access to either MumsQuit or the control condition, with allocation
oncealment and locking of e-mails to minimize duplicate sign ups. Consenting
articipants were screened by a researcher before being included in the trial: par-
icipants who did not meet the inclusion criteria (e.g., due to being male or not
urrently pregnant) were allowed to use the websites but were not included in the
rial (n=11).
At 8 weeks post baseline completion, participants were automatically followed
p through e-mail and asked to complete an online self-assessment questionnaire
n primary outcome and secondary outcomes. Participants who did not complete
he online follow-up were contacted over telephone (up to ﬁve telephone con-
act attempts) by AH and IT, who were blind to intervention allocation, to gather
nformation only on the primary outcome.No technical issues interrupted the study.
1 Supplementary material can be found by accessing the online version of this
aper. See Appendix A for more details., restless, hungry and poor concentration.
2.6. Analysis
In the primary analysis, abstinence rates from MumsQuit and the control con-
dition were compared using logistic regression according to the intention-to-treat
(ITT) principle with participants lost to follow-up treated as smokers. In a secondary
analysis, the two conditions were also compared using a logistic regression model
adjusting for all baseline characteristics. In a further secondary analysis, the absti-
nence rates of complete cases were compared to assess how attrition has affected
the results. Data on satisfaction assessment were analyzed using logistic regres-
sion. For logistic regression analyses the associated odds ratio and 95% conﬁdence
interval were calculated. Data on website usage were compared across conditions
using an independent t-test, without the assumption of equality of variancewhere a
signiﬁcant difference in variance was found between the two arms. The use of addi-
tional support was analyzed using chi-square tests with Fisher’s exact tests. Alpha
for the primary and secondary outcomes was set to 0.05, and was adjusted using
Sidak criterion for multiple comparisons of baseline characteristics.
3. Results
Fig. 1 shows the ﬂowchart of participants. During the recruit-
ment period, 336 people accessed the information pages of the
study website, and 200 (59.5%) consented to participate, of which
99 were randomly allocated to MumsQuit and 101 to the con-
trol condition. Of those, 67 (33.5%) were lost to follow up at 8
weeks, with no signiﬁcant differences between MumsQuit and
control (36.4% vs. 30.7%, p=0.40). Participants’ characteristics
are presented in Table 1. Participants smoked approximately 15
cigarettes per day, 73% were in the ﬁrst pregnancy trimester,
48% were from ‘lower’ SES (those who never worked, were long
term unemployed or were from routine and manual occupations),
and 43% had never used evidence-based cessation support. There
were no signiﬁcant differences between the RCT arms on any of
the baseline characteristics, including the level of engagement
with the recruitment webpages at the time of signing up to the
study.
A difference of 8% was found in the
4-week continuous abstinent rates between MumsQuit (28.3%)
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Fig. 1. Flowchart of participants.
Table 2
Effects of MumsQuit on self-reported 4-week continuous abstinence rates.
MumsQuit Brief advice
control website
Odds ratio (95% CI) Exact p-value Percentage-point
difference (95% CI)
Percent (number)
Primary outcome: abstinence at 4 weeksITT 28.3 (28/99) 20.8 (21/101) 1.5 (0.8–2.9)
1.5 (0.7–3.4)a
0.220
0.315
7.5 (−4.4 to 19.4)
Secondary outcome: abstinence at 4 weeksCC 44.4 (28/63) 30.0 (21/70) 1.9 (0.9–3.8)
2.7 (1.0–7.1)a
0.915
0.048
14.4 (−1.9 to 30.8)
ITT intention-to-treat analysis.
CC complete case analysis.
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oAdjustment for all baseline characteristics presented in Table 1; one participant w
nd the control (20.8%); the odds ratio was 1.5 (95% CI =0.8–2.9)
see Table 2). The results did not change after adjusting for base-
ine characteristics or in the complete case analysis. There was
o indication that the telephone follow-up inﬂated abstinence
ate, as participants followed up by telephone reported still
able 3
ebsite usage.
MumsQuit (N=99) Brief advice control
website (N=101)
Website usage Mean (SD)
Log-ins 3.5 (4.5) 1.3 (0.5)
Total time (min)a 21.3 (37.7) 1.0 (2.5)
Total page views 67.4 (92.2) 5.7 (4.0)
a Time on website is an underestimate – time on last page is always unknown in LifeG
hen a page is loaded. After that, there is no further communication until another page i
page was loaded (from the Lifeguide server) and comparing it with the exact time that t
r just types a different website in to the address bar, no interaction happens between th
ccurred.ssing data on age of smoking initiation.
smoking more often than those responding online (69.2% vs.
50.0%). MumsQuit participants logged in signiﬁcantly more often
(3.5 vs. 1.3, p<0.001), viewed more pages (67.4 vs. 5.7, p<0.001)
and spent longer time with browsing the website (21.3min vs.
1.0min, p<0.001) (see Table 3).
t-Test p-Value Mean difference (95% CI)
t(100.6) = 4.9 <0.001 2.3 (1.4–3.2)
t(98.9) = 5.3 <0.001 20.3 (12.8–27.9)
t(98.4) = 6.7 <0.001 61.7 (43.3–80.1)
uide interventions. Interaction between a browser and LifeGuide server happens
s loaded from the same server. Time on page is calculated by taking the exact time
he previous page in the session was loaded. When a user closes the MumsQuit tab,
e browser and the server, so it is not possible to identify the time the ﬁnal action
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. Discussion
The study showed that an internet-based smoking cessation
nterventions targeted to pregnancy was a potentially useful cessa-
ion aid for pregnant adult smokers. The usage patterns indicated
hat MumsQuit was engaging. The point-estimate for use in future
rials of the effect size in terms of odds ratio was 1.5.
We found that pregnant smokers with either low or high SES
ay be interested in using online interventions to help them quit
moking, which could help closing the gap between social inequal-
ties in the access to evidence-based cessation treatments (Murray
t al., 2009). This corroborates ﬁndings from the general popula-
ion showing that smokers across SES spectrum express interest
n internet-based support (Brown et al., 2013). Moreover, internet
ay offer a viable way of engaging pregnant women who have not
reviously accessed evidence-based support and are at the early
tages of their pregnancy, when quitting may confer the greatest
eneﬁt (Bickerstaff et al., 2012). In addition, pregnant smokerswho
re interested in using online interventions may represent a more
ependent group of UK smokers, as suggested by the number of
igarettes smoked per day (Fidler et al., 2011). This is common
mong treatment-seeking smokers, but it also suggests that these
omen may require even more intensive support from a smoking
essation website.
The recruitment rate for the present study was low, requiring
8 months to reach the target sample size. Future studies should
ssess the demand for internet support among this population, and
onsider recruitment through clinical settings. However, this is also
nown to be challenging (Naughton et al., 2012; Park et al., 2007;
ollak et al., 2006), and may lead to underrepresentation of women
ho do not access care fromhealth professionals. Furthermore, the
ow recruitment ratemay be due to a relatively small pool of poten-
ial participants in any given year – approximately 85,000 pregnant
omen in the UK annually (Health and Social Care Information
entre, 2012), and a very narrow time window to recruit them.
herefore, it may be difﬁcult to conduct a large enough traditional
CT of such an intervention among pregnant women that would
e able to detect the medium effect size expected. This important
hallenge may be addressed by international collaboration, allow-
ng for simultaneous evaluation of the intervention in comparable
ettings in several countries.
Future evaluations of smoking cessation websites targeted to
regnancymay also beneﬁt from a variety of experimental designs.
or example adoption of multiphase optimization strategy (MOST)
nd the sequential multiple assignment randomized trial (SMART)
esigns (Collins et al., 2007) can help to tease out the relative efﬁ-
acy of componentswithin an intervention andpromote intelligent
se of information and resources within a trial. These, together
ith adoption of shorter follow up times might help to address the
ssues arising from attrition in Internet-based studies and provide
aluable data for rapid or ‘online’ intervention optimization in the
ransient population of pregnant smokers.
Both MumsQuit and the control websites were based on guide-
ines for smoking cessation treatment delivered in the UK, which
ncourage complete cessation and ‘not a puff’ rule following the
uit date (Shahab and Kenyon, 2013). Conscious of the assessment
urden during pregnancy, we therefore prioritized assessment
o align with our intervention: we collected data only on absti-
ence rates, and not on smoking reduction. However, future
tudies should also collect information on cutting down as valu-
ble process data and an indication of the intervention’s potential
ffectiveness for smokers who may not be able to quit smoking
ompletely, but who could nevertheless cut down on smoking
ubstantially.
The present study had several limitations. We relied on self-
eported data on abstinence, so the observed quit rates are likelypendence 140 (2014) 130–136
to be an overestimation. However, the risk of differential reporting
between the conditions is less than for traditional RCTs, in which
participantsare recruited inperson.A related issue is that the repor-
ting of smoking status at the follow-up could have been biased by
treatment allocation. For example, it is possible that those receiving
MumsQuit realized theyhadbeenallocated to the relatively intense
support and may have under-reported smoking to a greater extent
than control participants. We did not explicitly assess beliefs about
allocation but recommend such assessment in future trials. Never-
theless, we believe the risk for this happening in the present study
was low: the recruitment materials and study information pages
did not describe the trial as comparing a superior and an inferior
website, nor did they provide any speciﬁc information about the
content and nature of support provided by each website.
Participantswere also followed-up only at short-term, but since
most relapses happen within 4 week from a quit date, the present
quit rates are an informative indicator of long-term success (West
and Stapleton, 2008). Additionally, due to attrition from online
follow-up we were unable to comprehensively assess satisfaction
with the website and use of additional support among trial par-
ticipants. Future studies should embed within the intervention
ongoing evaluation of the website to capture data from a larger
proportion of users before they become lost to follow up.
Generalizability of the ﬁndings is further limited by the self-
selection resulting from online-only recruitment, with the sample
likely to be more motivated than those in the wider popula-
tion. However, the key advantage of online interventions is that
they may appeal to and reach women who otherwise would
not be seeking professional assistance through established ser-
vices. This is suggested by a high percentage of participants
not having previously accessed evidence-based support. Finally,
recruitment was restricted to adult women, and the ﬁndings may
not apply to pregnant adolescents, who have a smoking prevalence
of 35% (Health and Social Care Information Centre, 2012). There
is, therefore, a need to involve more diverse population, particu-
larly younger women, in future evaluations of smoking cessation
websites.
The present ﬁndings warrant conducting a larger trial of Mum-
sQuit intervention that would be sufﬁciently powered to detect
both medium effects in the primary outcomes, as well as differ-
ences in secondary outcomes. Future work should also focus on
identifying better ways of recruiting and retaining pregnant smok-
ers in studies of online interventions. Finally, we still lack studies
assessing the demand for website support among pregnant smok-
ers in different countries, and how such interventions could best
contribute to wider cessation efforts in this population and tradi-
tional support.
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